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Motivation
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Rosenbluth and polarisation transfer methods are incompat-
ible in one-photon exchange (Born) approximation
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2+v exchange in ep — ep, intermediate nucleon and
A states

Differential cross section for ep — ep
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2+ exchange correction:
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YININ  vertex:

electric & magnetic components

ensures current conservation



2v exchange amplitude Mo, = M3, + M5
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Box and crossed—box loop integrals

2 %

\ magnetic & electric & Coulomb componenis
YN A vertex: ensures cumrent conservation
retains physical spin 3/2 A propagator

Loop integrals calculated explicitly

A is the most prominent resonance =
Essential to include both nucleon and A intermediate states



General features of the two-photon corrections:
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Effect of the two-photon correction on the ep — ep cross

section
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Two-photon exchange corrections allow one to reconcile the
Rosenbluth and polarisation transfer measurements of the
nucleon form factors



2y exchange in ep — eAA

e Ongoing and planned measurements of ep — epm in the
A resonance region
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é Born contribution
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Study YN A transition vertex
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Box and crossed—box loop integrals

_gap = sar
N

YA A vertex (scarcely known)

e Unavoidable model dependence at present



Two-photon exchange contribution to ep — e/ cross section
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Conclusion

Calculation shows that two-photon exchange is important in a
theoretical description of electron-nucleon collision experiments

Strong evidence that 2+ contribution can reconcile the Rosen-
bluth and polarisation measurements of nucleon em form factors

Important to treat the nucleon and A intermediate states on the
same footing (additional contributions needed at higher energies)

Role of two-photon exchanges in inelastic ep collisions — curious
preliminary results (work in progress)



